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MEMORY CAM) ADAFIER FOR CONNECTING A 
MINIATURE CARD TO A STANDARD CARD CONNECTOR, 
ALONG WITH A METHOD OF FABRICATING SAME 

Fielcl of the Invention : 

This invention generally relates to the art of electrical connectors and, particularly, to 
the art of memory card connectors. The invention is specifically directed to a memory card 
adapter for allowing a miniature memory card to be inserted into a larger standard card 
5 connector. The invention also is directed to a method of febricating the adapter. 

Background of the Invention ; 

Memory cards are known in the art and contain intelligence in the form of a memory 
circuit or other electronic program. Some form of card reader reads the information or 

10 memoiy stored on the cad. Such cards are used in many applications in today's electronic 
society, including video cameras, digital still cameras, smartphones, music players, ATMs, 
cable television decoders, toys, games, PC adapters, multi-media cards and other electronic 
applications. Typically, a memory card includes a contact or terminal array for connection 
through a card connector to a card reader system and then to external equiimient The 

1 S connector readily accormnodates insertion and removal of the card to provide quick access to 
the information and program on the card. The card connector includes terminals for 
yieldingly engaging the contact array of the memory card. Ejecting devices often are 
provided for facilitating inserting and ejecting the memory card to and from the card 
coimector. 

20 Because of the extensive use of memory cards in the many applications described 

above, the size and shape of many memory cards have become &irly standard. 

Correspondingly, the size of memory card connectors have become fiiirly standard. 

However, with the progress of miniaturization of many electronic devices, miniaturization of 

corresponding memory cards has also been realized. As a result, the card connectors 
25 designed for use with larger, standard memory cards cannot be used with the miniature cards 

without some modifications. Therefore, several types of adapters have been designed for 

mounting or inserting miniature cards into standard card connectors. 

For exaxnple, Japanese Patent Laid-Open No. 5-233887 discloses an adapter for a 

card-like memory board. Japanese Patent Laid-Open No. 10-83434 discloses a card-like 
30 adapter for a miniature thin card. Japanese Patent Laid-Open No. 2000-3416 discloses a 
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contact adapter for a chip card Japanese Patent Laid-Open No. 2000-214971 discloses an 
adapter for a Compact Flash card. 

In the prior art adapters for card connectors as enumerated above, the adapter has one 
type of terminals provided at one end thereof for connection to the contacts of the card 
5 connector, and another type of terminals inside tiie adapter for conoaection to the contacts of 
the miniature card. These two types of terminals are electrically connected to each other by a 
cu-cuit board installed in the adapter. For instance, in Japanese Patent Laid-Open No. 5- 
233887, above, reference numeral 4 in FIGS. 1 and 3 represents an electrical connection 
means corresponding to that circuit board. In Japanese Patent Laid-Open No. 10-83434, 
10 above, reference numeral 16 in FIG. 1 represents a connection means that corresponds to the 
circuit board. In Japanese Patent Laid-Open No. 2000-3416, above, reference numeral 21 in 
FIG. 3 represents means that correspond to the circuit board. In Japanese Patent Laid-Open 
No. 2000-214971, above, reference numeral 8 in FIG. 1 represents means that correspond to 
the circuit board. 

1 5 Accordingly, the card connector adapters of the prior art include a built-in circuit 

board and two types of terminals each for connection with a card connector and with a 
miniature card. This causes problems and considerable expenses in that increased numbers of 
components, complicated construction and higiher manufacturing costs are dominant. The 
present invention is directed to solving these various problems described above. 

20 

Snmmarv of the Invention ; 

An object, therefore, of the invention is to provide a new and improved adapter for a 
memory card coimector to enable a miniature card to be inserted into a larger standard card 
coxmector. 

25 Another object of the invention is to provide a method of &bricating the new and 

improved adapter. 

In the exemplary embodiment of the invention, the adapter includes a housing means 
of a size and shape to simulate a standard memory card. The housing means include an inner 
cavity for receiving a miniature memory card. A plurality of terminals are mounted on the 
30 housing means. Each terminal includes a first contact portion at one end thereof for engaging 
an appropriate contact on the standard memory card connector. A second contact portion at 
an opposite end of each terminal engages an appropriate contact of the miniature memory 
card. According to one aspect of the invention, the housing means include a base housing 
defining a substantial portion of the inner cavity, along with an iimer housing on which the 



2 



wo 2004/040714 



PCT/US2003/031881 



terminals are mounted. The inner housing is separate from and independent of the base 
housing. The inner housing may be integrally welded to the base housing, such as by 
ultrasonic welding. 

According to another aspect of the invention, the terminals are stamped and formed of 
5 conductive sheet metal material. The terminals have moimting sections between the opposite 
ends thereof The mounting sections are press-fit into terminal-receiving passages in the 
iimer housing to form a subassembly. 

According to another aspect of the invention, a reinforcing plate is provided for 
supporting the housing means. The iimer housing may comprise an elongated bar. As 
10 disclosed herein, the reinforcing plate comprises a narrow band, such as of metal material, 
nmning generally pamllel to the elongated bar of the inner housing. The reinforcing plat© 
includes a lock member engageable with the miniature memory card inserted into the inner 
cavity. 

The invention also contemplates a method of &bricating the adapter described above. 
1 5 Specifically, the terminals are stamped and formed of sheet metal material. The terminals 
then are inserted into the terminal-receiving passages of the iimer housing to form a 
subassembly. This subassembly then is assembled to the base housing of the housing means. 

Other objects, features and advantages of the invention will be apparent firom the 
following detailed description taken in connection with the accompanying drawings. 

20 
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Brief Description of the Drawing s: 

The features of this invention which are believed to be novel are set forth with 
particularity in the appended claims. The invention, together with its objects and the 
advantages thereof, may be best understood by reference to the following description taken in 
5 conjunction with the accompanymg drawings, in which like reference nimierals identify like 
elements in the figures and in which: 

FIG. 1 is a top perspective view of an adapter for a miniature memory card, 
incorporating the concepts of the invention and with the metal shell, reinforcing plate and 
cover plate removed to show the interior components of the adapter; 
10 FIG. 2 is a perspective view similar to that of FIG. 1, with the metal shell and cover 

plate assembled to the housing means of the adapter; 

FIG. 3 is a bottom perspective view of the adapter; 

FIG. 4 is a top perspective view of the adapter, on a reduced scale, in conjunction 
with a standard card connector and a miniature memory card; 
1 5 FIG. 5 is an enlarged perspective view of the inner housing of the adapter, 

FIG. 6 is a perspective view of the terminals of the adapter as stamped to form a 
'"blanl^' from a sheet of metal material, with the terminals still connected to a carrier strip; 
FIG. 7 is a plan view of the stamped blank of FIG. 6; 

FIG. 8 is a perspective view showing the terminals mounted in the terminal-receiving 
20 passages of the inner housingr» 

FIG. 9 is a view similar to that of FIG. 1, with the reinforcing plate assembled and the 
miniature card inserted into tiie housing means; 

FIG. 10 is a vertical section taken generally along line 10-10 of FIG. 2, with the 
miniature card inserted into the adapter; 
25 FIG. 11 is an enlarged, bottom perspective view of the reinforcing plate; and 

FIG. 12 is an enlarged, fragmented perspective view of an area where the reinforcing 
plate is supported on the housing. 
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Detailed Description of the Preferred Embodiment : 

Refeiring to the drawings m greater detail, and first to FIGS. 1-4, the invention is * 
embodied in an adapter, generally designated 14, for use with a standard memory card 
connector, generally designated 16 (Fig. 4), to enable a miniature memory card, generally 

5 designated 1 8, to be inserted into the larger standard card cormector. In otihier words, as seen 
in FIG. 4, the smaller miniature card 18 is inserted in the direction of arrow "A" into an inner 
cavity 20 of adapter 14 which, in turn, is inserted in the direction of arrow "B" into a 
receptacle 22 of the larger standard card comiector 16 which has mating contacts 24. 

Referring back to FIG. 1, adapter 14 includes a two-part housing means comprising a 

10 base housing part ("base housing"), generally designated 26, aud an iimer housing part 

("imier housing"), generally designated 28. Each housing part may be unitarily molded of 
dielectric material such as plastic or the like. The base housing includes a bottom wall 30 and 
two side walls 32 and 34, along with a rear wall 36. Bottom wall 30 defines the bottom of 
inner cavity 20 and side walls 32 and 34 define opposite sides of the inner cavily which 

15 receives miniature card 1 8, As seen in FIG. 3, a plurality of open windows 38 are formed 
through bottom wall 30 in a side-by-side arrangement along the rear edge of the bottom wall. 
As seen in FIG. 1, a plurality of support projections having rearwardly extending partitions 
40a project upwardly jfrom the top of bottom wall 41 and are located between open windows 
38. Finally, a release window 42 is formed in the bottom wall of the base housiag along side 

20 wall 34. 

Referring to FIG. 5 in conjunction with FIG. 1, iimer housing 28 is molded into the 
form of an elongated bar having a plurality of terminal-receiving passages 44 extending 
therethrough. One of the passages 44a extends through a rearwardly projecting portion 46 of 
the inner housing. The inner housmg is separate £rom and independent of base housing 26, 

25 and the iimer housing can be secured to the top of bottom wall 30 of the base housing during 
assembly, as described below. For instance, a bottom surface 28a (Fig. 5) of the inner 
housing can be ultrasonically welded to the top surface of bottom wall 30 of base housing 26. 
The iimer housing defines the inner wall of inner cavity 20. 

Referring to FIGS. 6 and 7 in conjunction with FIG. 1, a plurality of terminals, 

30 generally designated 48, axe mounted within adapter 14, particularly within inner housing 28 
of the adapter. The terminals are stamped and formed from conductive sheet thetal material. 
For mstance, FIGS. 6 and 7 show the terminals in an array, stamped as a **blank" firom the 
sheet metal material, but interconnected to a carrier strip 50 of the sheet metal material by a 
plurality of respective webs 52. Each terminal includes a first contact portion 48a in the form 



5 



wo 2004/040714 



PCT/US2003/031881 



of a contact pad for engaging a respective one of the mating contacts 24 (Fig. 4) of standard 
memory card connector 16. When assembled in the adapter, contact pads 48a are exposed in 
open windows 38 in bottom wall 30 of base housing 26 as seen in FIG. 3. 

Each terminal 48 includes a contact arm 48b having a second contact portion 48c of 
5 the terminal at a distal end of the contact arm. Contact arms 48b of the temiinals are 

cantilevered forwardly into inner cavity 20 as best seen in FIG. 1, and contact portions 48c 
are adapted for engaging appropriate contacts of the miniature memory card 18 (Fig, 4) when 
the miniature card is inserted into the inner cavity. 

Each terminal 48 includes a mounting section 48d intermediate the opposite ends 

1 0 thereof and joined to contact pads 48a by tieing portions 48e. Barbs 48f are fomied at 
opposite edges of mounting sections 48d. 

Referring to FIG. 8 in conjunction with FIGS. 6 and 7, terminals 48 can be "gang" 
inserted into terminal-receiving passages 44 of inner housing 28 in the direction of arrow 
"C". After insertion, the terminals are removed from carrier strip 50 by severing webs 52, 

1 5 Mounting sections 48d of the temmals are press-fit into the terminal-receiving passages, as 
barbs 48f (Figs. 6 and 7), bite into the plastic material of the inner housing witihin the 
passages. This subassembly of FIG. 8 then can be mounted in base housing 26 as seen in 
FIG. 1, and inner housing 28 can be welded to the top surface of bottom wall 30 of the base 
housing. Support projections 40 and partitions 40a position and isolate contact pads 48a firom 

20 each other as shown in FIG. 1. When miniature memory card 18 is inserted into adapter 14 
as shown in FIG. 10, contacts 54 on the bottom fix>nt sur&ce of the miniature card engage 
contact portions 48c at the distal ends of contact arms 48b of temunals 48. It can be seen that 
single terminals 48 interconnect the contacts 54 of the miniature memory card with mating 
contacts 24 of the larger standard card connector 16. As seen in FIG. 7, all of the terminals 

25 have equal lengths 'T' that is measured firom barbs 48f to the distal ends of contact arms 48b. 
In other words, all of the terminals have substantially equal effective spring lengths as 
measured firom the rigid press-fit mounting sections 48d to the contact portions of the 
terminals that engage the miniature card. Accordingly, all of the contact portions are formed 
to have substantially equal resiliency. 

30 Referring to FIG. 11 in conjunction with FIG. 9, a reinforcing plate, generally 

designated 56, is provided and runs generally parallel to inner housing 28 at the rear thereof. 
It can be seen in FIG. 9 that the reinforcing plate substantially spans the terminals. The 
reinforcing plate is provided for reinforcing the strength of base housing 26 and may be 
stamped and formed of metal material, such as stainless steel. However, a suitable molded 
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plastic component is contemplated. As seen best in FIG. 1 1, the reinforcing plate includes a 
narrow band or body portion 58 that runs generally parallel to inner housing 28 as seen in 
FIG. 9. A pair of L-shaped legs 60 and 62 are formed at opposite ends of body portion 58, 
and an abutment member 64 is formed intermediate the opposite ends of the body portion. 
5 Abutment member 64 abuts against a rear surface of inner housing 28. Leg 62 is provided 
with a lock arm 66 extending substantially perpendicular to body portion 58. 

When reinforcing plate 56 is assembled as shown in FIG. 9, legs 60 and 62 stand on 
bottom wall 30 (Fig. 1) of base housing 26. Body portion 58 of the reinforcing plate is 
supported on support projections 40 (Fig. 1) so that a clearance is provided between the body 

10 portion and fho terminals to prevent any short circuiting therebetween. This can be seen in 
FIG. 12. Lock arm 66 of the reinforcing plate extends along side wall 34 at one side of inner 
cavity 20 which receives the miniature memory card. 

A lock portion 68 is provided at the distal end of lock arm 66 to aUgn wifli a cut-out 
70 in one edge of miniature memory card 18. Accordingly, as the miniature card is inserted 

1 5 into inner cavity 20, the side edge of the miniature card engages lock portion 68 and biases 
lock arm 66 outwardly until the lock portion is aligned with cut--out 70 upon which the lock 
portion snaps into the cut-out to hold the miniature card in its fully inserted position within 
cavity 20. 

Lock portion 68 has a knob 72 at an opposite side thereof as seen in FIG. 1 1 . Knob 
20 72 is ejqposed at the bottom surface of adapter 14 as seen in FIG. 3. Accordingly, the knob 
can be operated extemally of the adapter to disengage lock portion 68 from cut-out 70 in the 
side edge of the miniature memory card to remove the card from the adapter. 

After reinforcing plate 56 is mounted in the coxmector, a cover plate 76 is mounted on 
the base housing over the reinforcing plate. The cover plate is fabricated of dielectric plastic 
25 material. In addition, a metal shell 78 is mounted adjacent the cover plate as can be seen in 
FIG. 2. The cover plate forms the top of inner cavity 20. 

It will be understood that the invention may be embodied in other specific fomis 
without departing from the spirit or central characteristics thereof. The present examples and 
embodiments, therefore, are to be considered in all respects as illustrative and not restrictive, 
30 and the invention is not to be limited to the details given herein. 



